The decomposition rate of C 6 H 6 and its products are estimated at less than 4% O 2 in Ar at atmospheric pressure using a barrier discharge, as shown in Fig.1 . The relationship between the C 6 H 6 decomposition rate and the operation energy density (discharge power / flow rate / initial C 6 H 6 concentration) / flow rate is represented by a curve at different O 2 concentrations, flow rates and initial C 6 H 6 concentrations, as shown in Fig.2 . Concentrations of CO and HCOOH generated are proportional to the concentration of C 6 H 6 decomposed. The concentrations of CO 2 and H 2 O increase with increasing concentration of C 6 H 6 decomposed at flow rate of 1000mL/min. However, at flow rates of 200mL/min and 500mL/min, the concentrations of CO 2 and H 2 O do not increase with increasing concentration of C 6 H 6 decomposed. The concentrations of CO 2 and H 2 O are calculated from chemical reactions based on concentrations of other products. At flow rates of 200mL/min and 500mL/min, the calculation shows the concentrations of CO 2 and H 2 O do not increase with increasing concentrations of C 6 H 6 decomposed (Fig.3) . As the results of the calculation, Ar mainly decomposes C 6 H 6 and the concentration of O atoms produced by the discharge determines not the concentration of C 6 H 6 decomposed but the concentrations of products. 
, Non-member The C6H6 decomposition at atmospheric pressure is investigated using a barrier discharge in Ar at less than 4% O2. C6H6 in the presence of O2 in Ar is decomposed to CO, CO2, H2O, and HCOOH. Concentrations of these products are shown versus the concentration of C6H6 decomposed with different amounts of electrical inputs, flow rates, and initial C6H6 concentrations. At 4% O2, concentrations of CO and HCOOH are proportional to the concentration of C6H6 decomposed. 
